Computing method (CM) is one of the important courses for the major of mathematics, which not only provides the necessary basic knowledge and method of mathematics for students to analyze and solve problems, but also provides theoretical support and solutions for the development and scientific calculation of other subjects. However, due to the restrictions of various conditions, the teacher still use the same teaching model as other basic courses of mathematics in many schools. They focus their energies on explaining the theories and methods, but lack the guidance of mathematical experiments and practical applications, which lead to students' weakness of solving practical problems. In view of the existing problems of this course, combined with some experience of teaching this course, some reform suggestions are put forward for discussion.
Introduction
Information and Computing Science (ICS) is an interdisciplinary subject combining mathematics with information and computing. The major of ICS is a science major under the mathematics subject. Information science and scientific computing are two core directions for the major of ICS. According to the actual situation, each school can choose two models---one direction as the main and the other direction as the minor, or choose two directions as the same important. No matter what kind of model is adopted, the CM as the core basic course must be offer. [1, 2] For modern scientific research, theoretical analysis, scientific experiments and numerical calculation have become the indispensable of science and technology exploration. Efficient computational methods are equally important as the study of high-speed computers. CM can provide effective algorithms for the numerical solution of various mathematical problems. Generally speaking, students of information and computing science should have the following abilities: Firstly, they should have a solid foundation of mathematics, and can master the basic theory and knowledge of information science and computational science; Secondly, they can use the computer skillfully and have the abilities of algorithm analysis and programming; Thirdly, they can use the theories, methods and skills which they have learned to solve some problems in scientific research or actual production; Fourthly, they must have certain abilities of scientific research and software development.
In 2004, it is the first time to recruit student for ICS of Xinjiang Normal University. In the development process of more than ten years, the teaching method of CM has not been changed. With the development of computer in hardware and software, as well as the actual demand of practical problems, the traditional teaching model is showing its shortcomings, and a lot of problems arise consequently. The teachers focus their energies on explaining the theories and methods, but lack the guidance of mathematical experiments and practical applications, which lead to students' weakness of solving practical problems. This is also a common problem faced by many colleges and universities. In view of the existing problems for CM, combined with some experience of teaching this course, some suggestions for reform are put forward for discussion.
The Main Problems in Teaching Process of CM
CM is a course with very strong practicability, the teaching content of CM is very extensive. The basic theories and methods of numerical algebra, numerical approximation and the numerical solution of differential equations are included. It also involves the construction of algorithm, programming. And the convergence, stability and error analysis of the mentioned algorithm. Mathematical analysis, higher algebra, differential equations and other mathematical theories are needed for CM. At the same time, students are required to be familiar with computer and programming software. The teaching content of CM is extensive and need more basic knowledge, so there are many problems in the daily teaching process. Taking CM course as an example of Xinjiang Normal University, the main problems are as follows:
The first one is that the irregular setting for the basic course and the requirement for students is too low. [3] Taking the 2010 version of the talent training program as an example for ICS of Xinjiang Normal University, the CM is offered at the fifth semester; however, the basic course MATLAB mathematical experiment is offered at the sixth semester. Due to the unreasonable curriculum, the students in the course of learning computing methods, due to the early learning of mathematical software MATLAB, in the face of programming can not start, many algorithms can not understand, seriously affecting the course. Because the basic course MATLAB mathematical experiment is not reasonable, students don't understand algorithms, and they don't know how to write programs, which seriously affect the normal progress of the CM. Another important reason will affect learning effect for CM is that the low requirement of basic courses. The teachers of the CM generally pointed out that the basic of students for analysis and algebraic is weak. So very few students can understand the theoretical analysis and process derivation of this course.
The second one is that the existing teaching methods need to be improved. [4, 5] Good teaching methods can achieve twice the result with half the effort. However, the teacher still use the same teaching model as other basic courses of mathematics in many schools. They focus their energies on explaining the theories and methods, but lack the guidance of mathematical experiments and practical applications. With the development of computer in hardware and software, as well as the actual demand of practical problems, the traditional teaching model is showing its shortcomings, and a lot of problems arise consequently. In order to mobilize the enthusiasm of students for learning, which needs our long-term pay and accumulation. We need to consider how to change the traditional teaching model and strengthen the attraction and appeal of teaching.
The third one is that the teaching contents are out of touch with the practical applications. [6, 7, 8, 9] The purpose of learning is to apply and through application to promote learning, the aim of which is to achieve mutual promotion between learning and application. The purpose of learning is for practical application, however, as a course with a strong practical application, the teaching contents of CM are out of touch with the practical applications. At present, the CM course tends to emphasize the theory, but lack of practical application for theoretical knowledge. It is not good enough to deduce mathematical models with practical problems and through the realization of algorithm to show the practical application of CM. The deviation between the professional knowledge and the practical application leads to the disconnection between the teaching content and the practical application, which makes the students think that the CM is a theoretical basic course and lack interest and enthusiasm in learning.
The fourth one is that the assessment method is too single. The result of assessment is a key measure of students' mastery for the knowledge of the course. However, the existing assessment method is only based on the closed-book examination, which contains only the routine attendance and homework. Since, CM has many computer operations and algorithms, the existing assessment method can not fully reflect the practical application of this course. The single assessment method is not conducive to mobilize the enthusiasm and initiative of students, and need to be further improved and enriched.
Some Exploration on How to Solve the Existing Problems
Aiming at the problem that the irregular setting for the basic course and the requirement for students is too low, we must standardize the curriculum and improve the learning requirements of each course. Leading courses are the basis for learning CM. As mentioned above, there are some problems in the setting up of our talent training program. In previous talent training program, some courses required to CM are later than the CM, which leads to a delay in the progress of the computational method course or some chapters can not be carried out. In the 2016 edition of the talent training program, the required basic courses of each course is analyzed, so that each course is taught after the completion of its required basic courses. At the same time, taking this opportunity to improve the learning requirements and the required standards of each course.
How to change the traditional teaching model, in order to attract the attention of students, it is a question that every teacher should think about. According to the characteristics of the course for CM, we can use advanced equipment to display intuitive graphics and result analysis to attract students, which can make students more efficient in their studies. At the same time, through heuristic education, students are asked to explore the methods of solving problems and the relationship between different methods. For example, in terms of numerical solutions for nonlinear equations, the importance of numerical solution can be explained by an example which is simple but can not get analytic solution. Then, the numerical example can be used to guide the students to find the zeros of the nonlinear equation by using the knowledge they have learned. And then guide the students to construct a sequence through the idea of dichotomy. Finally, let students study the convergence of the sequence as well as the advantages and disadvantages of dichotomy, and construct a better algorithm to overcome the shortcomings of dichotomy, so as to pave the way for the next iteration method. In order to improve the teaching quality, teachers should avoid the traditional teaching model and dare to design new teaching and practice methods.
Aiming at the problem that the teaching contents are out of touch with the practical applications. We should encourage teachers to extend their teaching beyond the classroom, so that students can apply their knowledge to simple practical problems and develop their interests in practical applications. For this reason, we have compiled the experimental syllabus of CM, including interpolation, curve fitting, numerical integration, numerical solutions of nonlinear equations, numerical solutions of differential equations, and many other experimental items. The purpose is to train students' practical ability through practical operation, and accumulate experience for solving practical problems. At the same time, we use various competition platforms to find out the opportunity for students to exercise, so that students can apply the theory, algorithm and result analysis of CM to practical problems. For example, organizing school-level mathematical modeling competitions, organizing students to participate in the national college students' mathematical modeling competition. So that students can exercise in practical application and experience the beauty of mathematics, which can stimulate the enthusiasm of learning this course.
Aiming at the problem that the assessment method is too single. [10] The first thing to realize is that there are drawbacks for the single theoretical closed-book examination of CM. This assessment method often makes students only focus on the results of the final examination, they will only memorize formulas and theoretical analysis and ignore the learning process, which deviates from the actual application of the CM. In order to change this situation, teachers and students should be required to pay attention to the process learning in the depth of their heart. At the same time, a good assessment plan should be given to guide the process learning. For example, the grades can be divided into attendance, homework, computer experiment, practical application, theoretical assessment. Taking this multi-direction assessment model is beneficial for students to pay attention to the experimental operation and the process learning and make students can become real compound talents.
Conclusion
The mentioned problems and the explorations on how to solve the existing problems, which just taking the CM course as an example of Xinjiang Normal University. The problems are not universally applicable, and the solutions are only based on some experience gained by the author in the teaching process of this course in recent years. Hoping that it can provide a reference for the colleagues who are facing the same problem. The ultimate purpose is to improve the teaching quality of the course for CM and enhance the practical application ability of students by continuous summarization and accumulation.
